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ANNUAL RAINFALL VARIABILITY MAPS OF THE UNITED STATES 
By EARL E. LACKEY 

[University of Nebraska, Lincoln, Nebr., November 19381 

The series of rainfall aiaps herewith described involve 
the weather records of 2,077 stations in tlie United States. 
Only a few records were used that were not up to date, 
and none which included fewer than 20 consecutive years. 
A small number of records run to more than 100 years. 

In some rugged areas where stations were scarce and 
where a real distribution of rainfall was very uneven, a 
few stations with broken records or records shorter than 
20 years were used. 

In comparatively level areas the placing of isohyets 
was an easy task, but in areas of great relief a resort to 
inference and interpolation wns imperative. 

The five maps were constructed on the basis of quiirtile 
deviations. In order to do this the iiuniericd record by 
years for each station was arningecl in tin tiwending sc- 
quence and then the 0-, 25-, SO-, 75-, and 100-percentile 
points in the distribution were computed in inches. 

In the distribution for any station tlie 100-percentile 
point indicates that the precipitation w w  equal to or 
more than the given amount 100 percent of the time. 
This value represents tlie least rainfall tlie s ta  tiori ever 
has received; thiit is, tlie rnininiuni. When the niinimiini 
figures for each of the 2,077 stations were written on n 
niap of the United StiLtes and isoliyets clrawn coniiectirig 

points of equal amounts, a map of the iniizinium aniiuol 
rainfall of the United States (figure 1) was obtained. 

The 0-percentile values in tlie distribution represent 
imxhnuni rainfall; that is, the precipitation was more 
than the designated amount 0 percent of the time. Stated 
in another way, this value represents the most minfall the 
s t n  tion has received during tlie tiiiie of record. When 
the niasimurn values for the 2,077 stntions were placed 
on a map and the isohyets drawn, :I rnup qf the maximum 
aniiiml rainfall qf the United Stcites (figure 5 )  was obtained. 

In a similar ~iiwiner, tlle 3cl cjunrtile (’75 pelcent), 
nicilinn (2cl qurirtile, 50 percent), and 1st clunrtile (25 per- 
cent) vnlues in encli of the 2,u77 distributions v;cre repre- 
sented oil maps of the t-nitecl Stiites; tlicse :ire I eproclucecl 
here ns figures 2 ,  3, aid 4, respectively. 

When the five maps of :~nnual r-ainfnll variability are 
consulted, it is found tlint Unltiinore has til\vnys received 
31.6 inches or iiiore (iiiinimuni);’ tlitit ’75 percent (3i) of the 
time the precipit:ttion H LIS equal to or more tlinn 34.4 
inclies; 50 percent (K) of the tiiiie, equtil to or inore thnn 
40.6 inclieq; 25 percent 0;) of the time, equal to or more 
tliari 4G.7 inches; nnc l  0 IJCrWllt of the t h e ,  more thnn 
62.4 inches ~musiiiium). 

1 The flgures given here were tskeu f r t m  the coinputd  diatrihution. nouevrr. rtad- 
logs from the maps should uot dcyart f.rr from these value,. 

THERMAL ASPECTS OF THE HIGH-LEVEL ANTICYCLONE 
B ~ T H O M A S  R. REED 

[Weather Bureau Office, Y8n Francisco, Calif., Septemher 19391 

The warm-season phenomenon of an anticyclone in tlie 
upper air over the North American continent was pointed 
out tt number of years ago by the writer nnd lie iissuniecl 
at the time that it was therinally inclucecl.* High tem- 
peratures at tlie surface were believed to be tlie principnl 
cause, the inference behg that when the lower ntinospheric 
strata became warmed, clue to tlie high surface tempera- 
tures prevailing over tlie western highlands in niidsuninier, 
tlie ensuing espaiision produced a convexity in the higher 
isobftrometric surfaces, which in turn set up an anticyclonic 
flow of winds around tlie high level “dome” thus created. 
The clockwise flow was revealed by synopkic studies of 

1 Thomas H. Reed, The North Amrrirau High Level Anticyclon?, hIONTHLT W E A T H E H  
REVIEW, Nov. 1933, Vol. 61, 311. 

3 Recently in an admirable contribution to the subject. Rosshy has souaht to nccouut 
for the existence of this and similar anticyclone.! as dynamically, rather than therm8UY. 
induced eddies; and Namias hns illustrated the application of the theory by an exegesis 
of isentropic movements associated with examliks of the current systrnis involve. No 
doubt both factors play a part, but in the anticyclone under discussion the thermal 
factor seems to the writer paramount. Unfortunately this aspect is not yet susceptible 
of adequate isentropic treatment for two reasons: (1) the fewness of upper 3ir sounding 
stations west of the 100th meridian and (2) the altitude of the available soundings. their 
height not being sufficiently great to permit the construction of  isentropic charts at 
effective levels in the free air. For discussion of the dynamics1 theory see Rosshy-, 
Namias, and Si.mmers:.Fluid Mechanics Applied to the Study of Atmospheric Circu- 
lations, Papers in Physlcal Oceanography snd Meteorology, Vol. VII, No. 1, puhlishttl 
by Massachusetts Institute of Technology, Cambridge, Mass., 1938. 

resultant whicls n t  levels of 3,000 111. nncl higher, tlie 
circulation of wliicli miis found to  conforiri with a fsir 
tlegree of consistency to mi nnticycloiiic pattern, centered 
i i i  n majority of cnsc’s over tlie wutlierii Rocky hIouiitains. 

BU t while the stntistical esistence of the high-level cell 
seerlied well supported by theory :iiicl observation, there 
was, initially, no direct evideiice of its tllerninl structure. 
Subsequently, however, siicli evidence lins become a\ :iiln- 
ble. The data froin airplnne souiiclings which have 
accuniulated in recent years have supplied it, nncl the 
purpose of the present paper is to set forth some of tliis 
information arid shorn its reln tion to the plieiionienon in 
question. 

First, in support of the assertion that the high-level 
nnticyclone is essent inlly n thennal phenonienoil, let us 
examine the pattern of inem free-air isotherms in the 
niidsiiiiinier months. (Figures 1 m ~ l  2 ) .  nee-air tem- 
peratures for July and August alone are considered, be- 
cnuse tlie high-level “cell” is fully estiiblished only in 
those months, although it  inay be, and frequently is, in 
evidence in other months when surface temperatures are 
abnormally high nnd the prevailing westerlies relatively 
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